A method for characterising cell death in vitro by combining propidium iodide staining with immunohistochemistry.
The fluorescent exclusion dye propidium iodide (PI) is widely used as a vital dye in tissue culture systems and labels the nucleus in dying cells which lack an intact plasma membrane. We have developed a method, which allows the preservation of the PI signal in paraformaldehyde-fixed tissue, enabling subsequent immunohistochemical characterisation of labelled cells. We have tested this method in a model of ischemia based on oxygen and glucose deprivation in organotypic hippocampal slice cultures, in combination with immunocytochemical detection of calpain-I mediated spectrin breakdown products (BDPs). Using confocal laser microscopy it was possible to correlate at the single cell level which cells were PI positive and which cells expressed BDPs. This method can also be used with other immunocytochemical markers to determine the phenotype of cells, which accumulate PI in vitro. By fixing tissue at different times after insults, it is possible to obtain a 'snapshot' of viability at any time during the experimental protocol and subsequently characterise those cells which had accumulated PI at the time of fixation. The technique may also prove useful in characterising cell death in other in vitro and in vivo systems.